Abstract-We propose a framework of multi-modality invariant within a rigid body, under a series of brain registration methods using symmetry plane as affine transformations such as rotation, the principal feature for geometric matching. By translation and scaling, we prototype a bringing the symmetry plane of two rigid objects into symmetry-based multi-modality registration data from the Visible Human dataset. The brain and skin structured data were generated from
. The principle axes are the simulation) and were correctly registered. We orthogonal axes about which the moments of decided to perform registration on the 3D inertia are minimized. They are used to models rather than the volumetric voxel characterize rigid bodies by the spatial multi-modal data. Hence we had to deal with distribution of their mass. We assume that the three very large meshes that had to be plane of symmetry in a body is orthogonal to a pre-processed and made computationally principal axis [5] suitable for the alignment process. For example Given the mesh data extracted from the the original meshes contain 464342 performed the decimation operation by reducing We have to combine the three models in such a both the number of faces (down to 10%) and the way that: (a)They are registered in the same number of vertices (down to 10%). The coordinate system in a "nested" fashion; (b) The decimation process did not affect the topological successive meshes do not intersect.
property of each mesh model, but dramatically
Our algorithm consists of the following boosted the computational performance (see operations:
Fig.1).
Step 1: Data segmentation and mesh generation;
Step 2: Data decimation;
Step 3: Inter-plane geographic alignment; The rigid transformation is then performed based on the orientation of the symmetry planes. V,= Vt xR xT where Vt is the original skin mesh. V, is the 3D symmetry plane registered mesh data. The output of this computation makes the MSP of the skin and brain in line with the MSP of the skull (See. Fig.3 ).
D. Intra-plane Refinement
The matching of symmetry planes involves two rotations and three translations. Therefore, the remainder of the registration only requires Fig. 4 . 3D mesh models of skin, skull and brain, one degree of freedom, i.e. intra-plane rotation. registered using alignment that is guided by the plane of
Intra-plane refinement of the registration is symmetry.
conducted within the middle sagittal plane. For each MSP we compute vertices in the The one-to-one mapping of each point from corresponding mesh that are close enough (with u-v space to r-O space, gives rise to a new set Pi selected epsilon) to the plane, and those marked (rc ) and q (r, O),where the origin (0,0) in polar vertices, will be used to compute approximation coordinates corresponds to the centroid in the of the intersection of the MSP with its mesh. We Cartesian coordinates. digitize the MSP evenly over the three dimensional space (think about it as pixel filled plane) and we identify and "paint" pixels on the MSP that are close to the marked vertices in the previous step. A multi-modality brain registration method, using symmetry plane as the principal feature for brain images geometric matching is presented. By bringing the symmetry planes of two rigid objects into coincidence, we can approximately match two objects if there is no non-linear distortion. We illustrated this concept using 3D mesh models of head structures from the Visible Human dataset. For the extracted 3D meshes of the skin, brain and skull, we computed symmetry plane, for each structure using principle component analysis. We showed that after the reorientation of the models via symmetry plane alignment, using affine spatial transformations: translation and rotation, further adjustment has been confined within 2D plane for intra-plane adjustment.
This method, applied to inter-modality registration, has a great potential of reducing the searching space by reducing the number of degrees of freedom. Our algorithm can be used a stand-alone registration method, as well as a good pre-registration process, facilitating subsequent either rigid or non-rigid registration operations.
